Short hypoxia could attenuate the adverse effects of hyperhomocysteinemia on the developing rat brain by inducing neurogenesis.
Gestational deficiency in methyl donors such as folate and vitamin B12 impairs homocysteine metabolism and can alter brain development in the progeny. Since short hypoxia has been shown to be neuroprotective in preconditioning studies, we aimed to investigate the effects of brief, non-lesioning neonatal hypoxia (100% N2 for 5 min) on the developing brain of rats born to dams fed either a standard diet or a diet lacking vitamins B12, B2, folate and choline until offspring's weaning. While having no influence on brain accumulation of homocysteine and concomitant apoptosis in 21-day-old deficient pups, exposure to hypoxia reduced morphological injury of the hippocampal CA1 layer. It also markedly stimulated the incorporation of bromodeoxyuridine (BrdU) in permissive areas such as the subventricular zone and the hippocampus followed by the migration of new neurons. Scores in a locomotor coordination test (days 19-21) and learning and memory behavior in the eight-arm maze (days 80-84) were found to be significantly improved in rats exposed to hypoxia in addition to the deficient diet. Therefore, by stimulating neurogenesis in rat pups, brief neonatal hypoxia appeared to attenuate the long-term effects of early exposure to a deficiency in nutritional determinants of hyperhomocysteinemia.